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Genomic and proteomic technologies in cardiology
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ABSTRACT
Genomic and proteomic technologies have become integral components of
precision medicine, revolutionizing the field of cardiovascular disease management.
These advanced technologies play a crucial role in enhancing screening accuracy,
risk stratification, and the development of precise drugs and treatments for heart-
related diseases. By leveraging gene and protein profile data, these technologies
enable a more profound understanding of cardiovascular diseases, leading to
more effective prevention and treatment strategies. Moreover, they facilitate the
identification of individual genotype-phenotype differences, allowing for the
creation of tailored cardiovascular prevention plans. Additionally, gene and protein
technology holds promise in the development of novel drugs specifically designed
to target complex, genetic cardiovascular diseases. However, it is important to
exercise caution when applying gene and protein technology in cardiology,
considering factors such as accuracy, cost, and accessibility. This article provides
a comprehensive overview of the current and potential applications of gene and
protein technology in managing and improving cardiovascular disease outcomes.
Keywords: genomics, proteomics, precision medicine, cardiovascular diseases.

C6ng nghé gen va protein trong tim mach

> Tacgialién hé
ThS.BS. Kim NgocThanh
B6 mon Tim mach, Trugng Dai hoc
Y Ha Noi
Email: kimngocthanh@hmu.edu.vn

» Nhan ngay 10 thang 01 nam 2024
Chap nhan dang ngay 14 thang 01
nam 2024
Xuat ban online ngay 20 thang 01
nam 2024

Mau trich dan: Kim NT, Truong
TH, Nguyen LV. J Vietnam Cardiol
20241075 (1):153-162

Kim Ngoc Thanh '™, Truong Thanh Huong2, Nguyén Lan Viét"
"Trutng Bai hoc Y Ha Nai

=Truong 23l hoc Phenikaz

TOM TAT

Céng nghé gen va protein da tré thanh thanh phan khéng thé thiéu clia y hoc
chinh xac, cho quan Iy bénh tim mach. Nhiing céng nghé tién tién nay déng vai trd
quan trong trong viéc ndng cao dé chinh xac clia sang loc, phan tang nguy co va
phét trién cac loai thudc cling nhu phuong phap diéu tri chinh xac cho cdc bénh tim
mach. Dua trén phan tich dif liéu genomics va proteomics, chuiing ta cé thé hiéu biét
sau sac hon vé co ché hinh thanh va tién trién cia bénh tim mach, tao didu kién xac
dinh chinh xac kiéu hinh-kiéu gen clia tiing c& nhan, tir d6 dua ra cic chién lugc du
phong va diéu tri hiéu qua. Ngoai ra, cdng nghé gen va protein hia hen sé phét trién
cac loai thuéc méi duoc thiét ké dac biét d& nham dén cac bénh tim mach di truyén,
phtic tap. Mac di cé céc tiém nang ké trén, chuiing ta van can phai than trong khi
ap dung céng nghé gen va protein trong thuc hanh quan ly bénh tim mach, can
nhac cac yéu t6 quan trong nhu dé chinh xac, chi phi va kha nang ti€p can. Bai
viét nay cung cap céi nhin toan dién vé cac ing dung hién tai va tiém nang cua
c6ng nghé gen va protein trong viéc chan doén va diéu tri bénh tim mach.

Tir khéa: genomics, proteomics, y hoc chinh xac, bénh tim mach.
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G101 THIEY

Tai Viet Nam, bénh tim mach la nguyén nhan td
vong hang dau, udc tinh chiém 31% s8 ca tl vong
chung hang nam, anh hudng truc ti€p dén suc khoe
clia hang triéu ngudi dan, doi héi can chién lugc quan
ly tich cuc. Trong nhimng nam qua, nganh y té nudc ta
¢6 nhiéu tién bé va thuc té da dat dugc nhiéu thanh
cdéng trong quan ly bénh tim mach. Tuy nhién, s&
ca mac bénh tim mach trong cdng déng van cé xu
hudéng gia tang ca vé sé luong mac va muic dé nghiém
trong, doi héi can dp dung chién lugc cham séc méi.
Trong d6, y hoc ca thé héa dua trén thanh tuu vé céng
nghé méi trong sang loc, chan doan va diéu tri bénh
¢6 thé la gidi phap ly tuéng'. B&i vi nén tang cta y
hoc ca thé héa chinh dua trén phan tich hé so gen
(genomics), hé so protein (proteomics) va phan tich
d liéu 16n cé hé trg béi hé théng hoc may tién tién,
cho phép dinh danh chinh xéc kiéu hinh cho méi c
nhan. Céng nghé genomic va proteomics c6 thé ho
trg bac si tim mach lua chon chién lugc quan ly bénh
toi uu dua trén co s dit liéu cd nhan day du vé viéc
chan doan ngay tur giai doan sém cla bénh, cai thién
viéc phén tdng nguy co va phuong phap diéu tri hiéu
qua nhat ma it tdc dung phu nhat3,

Stic manh clia y hoc chinh xdc ndm & viéc téng
hop va phan tich dir liéu, ndng cdp dir liéu truyén
théng véi cac tham kham ldm sang, hinh anh va
xét nghiém tiéu chuan kém thém viéc tham do hé
gen, hé protein nh& tién bd vé cdng nghé giai trinh
tu thé hé méi, cing nhu nghién clu proteomics *.
Trong thuc t&€, da nhiéu thanh vién cla proteomics
da chinh thiic dugc cac bac si tim mach s dung nhu
I3 xét nghiém nén tang dé quan ly bénh tim mach
nhu NT-proBNP (N-terminal pro B-type natriuretic
peptide) hoac BNP (B-type natriuretic peptide) trong
suy tim hay hs-Troponin trong nhéi mau co tim. Hién
ngay cang nhiéu dau an sinh hoc thudc nghién ctu
proteomics dugc nghién ctu va goi y kha nang ting
dung trong thuc hanh [dm sang tim mach. Thi du
nhu trong bénh déng mach vanh, cac diu an sinh
hoc méi nhu bFGF (basic Fibroblast Growth Factor),
va miRNA (micro Ribonucleic Acid) cé tiém nang Ién
trong viéc phat hién qua trinh bénh véi dé chinh xac

cao va & giai doan sém hon. Hau céc chat chuyén héa
(acylcarnitines, 3-hydroxybutyrate, acetone, succinate
2-oxoglutarate, pseudouridine alanine, creatinine,
proline, isoleucine va leucine...) cling cé trién vong
ting dung dé tang kha nang du doén tir vong va/hoic
bién ¢ tim mach. Cadc nghién ctiu genomics cling dat
dugc nhiéu thanh tuu vé trién vong ting dung trong
thuc hanh tim mach cho viéc cai thién khd nang du
doan tién trién bénh va dap ng diéu tri. Céng nghé
gidi trinh tu gen va phan tich dir liéu tin-sinh bat dau
duoc st dung trong quan ly cadc bénh tim mach phé
bién théng qua cac hé théng diém nguy co da gen
(polygenic risk scores, PRS) trong bénh ly tim mach®.
Dac biét, cdng nghé gen va protein da gép phan vao
thanh céng sdng ché cac thudc tim mach mdi cé
hiéu qua vuat tréi, dién hinh nhu thuéc tic ché PCSK9
(proprotein Convertase subtilisin/kexin type 9) theo
ca ché& khang thé don dong (monoclonal Antibodies,
mAbs) hoac tac dong ARN can thiép nho (small
interfering Ribonucleic Acid, siRNA) trong diéu tri ha
LDL-C (Low density lipoprotein-cholesterol). Trong
bay bdo nay, ching téi sé phan tich ting dung tién
nang ctia cong nghé gen va protein trong y hoc chinh
xac du phéng va diéu tri bénh tim mach.

NOI DUNG

Céng nghé gen va protein ¢é thé dugc ting dung
trong quan ly bénh tim mach, giup phat hién sém
bénh & giai doan sém cla bénh, va tham gia vao viéc
phét trién céc thudc dac hiéu, cling nhu chién lugc
diéu tri hop ly.
Ung dung céng nghé gen va protein sang loc phan
tang nguy co'tim mach

Nhiéu nguéi dan chi dugc quan ly phong nglia
bénh tim mach khi da xay ra bién c¢é tim mach. Do do,
xac dinh nhimng ngudi “biéu hién khée manh”cé nguy
co mac bénh tim mach la budc khéi dau va |3 yéu té
c6t 16i cho thanh céng clia viéc du phong bénh tim
mach. Khuyén cdo ctia Héi Tim mach Chau Au nam
2021 da nhan manh tdm quan trong cla viéc phan
tdng nguy co ca nhan héa trong chuong trinh du
phong bénh tim mach®. Theo dé, cac thuat toan nguy
co lam sang hién tai dua trén cac yéu té rdi ro truyén
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théng cho bénh tim mach nhu thang diém nguy
co Framingham, hé théng danh gia rdi ro COronary
Systematic 2 (SCORE-2) da dugc xay dung va dua vao
khuyén co ctia H6i Tim mach Chau Au, Ho6i Tim mach
Hoa Ky®”. Tuy nhién, dé chinh xac cia cac thang diém
nguy ca nay con chua cao. Diéu nay c6 thé 13 do cac
théng tin truyén théng dé phan tdng nguy co nhu hut
thuéc, tang huyét ap, dai dudng va tang cholesterol
chua bao quat dugc hét qua trinh sinh Iy hinh thanh
va tién trién cia bénh tim mach cho tiing c& nhan.
Do d6, c6 nhu cau cap thiét [a phat trién cc cong cu
dang tin cdy hon cé thé xac dinh kha nang bénh tim
mach dua trén téng hop cac nguy co truyén théng véi
théng tin genomics va proteomics cho méi ca nhan.
Pay la co s& dé nghién ctiu PRS, cho phép xac dinh su
ton tai ctia yéu té di truyén doi véi nguy co mac bénh
tim mach va mot phan doc lap véi cac yéu té nguy
co truyén théng cta bénh tim mach. Ngoai céc dau
hiéu di truyén, nhiéu né luc khac da tap trung vao viéc
tang gia tri du bao cta diu &n sinh hoc mau nhu moét
‘sinh thiét ldng’ nhu 13 biéu hién cda giai doan sém
va tién trién cGia bénh tim mach. Hién tai, mot sé dau
an sinh hoc da duoc st dung trong du doan nguy co
bénh xo vita ddong mach nhu hs-CRP (high sensitivity
C-Reactive Protein), NT-proBNP va hs-Troponin dé cai
thién kha nang du bdo nguy co bénh tim mach khi
cdng gbp v&i cac yéu té rdi ro truyén thdng. Gan day,
dé chinh xac clia cac thang diém phan ting nguy co
tim mach dang dugc hoan thién hon véi su chii y ting
dung -omics, dac biét 1a genomics va proteomics
(Hinh 1). Néu céc thang diém dang nay dugc trién
khai va cé thé tiép can nhanh chéng, chi phi thap va
dang tin cay, thi chac chan sé cai thién dang ké viéc du
doan nguy co bi bénh tim mach, va tré thanh tru cét
trong thuc hanh lam sang tuong lai theo huéng y hoc
ca nhan da chiéu®,
Cdch tiép cdn nghién ciu ting dung céng nghé gen va
protein trong sang loc phdn tang nguy co tim mach
Pé t6i da hoa tinh hiu ich cta thang diém da
théng tin trong sang loc phén tdng nguy co tim
mach, ching ta can tich hgp mét lugng Ién dir liéu tu
genomics, proteomics, 18i séng, va théng tin [dm sang.
Diéu nay doi hdi can co hiéu biét sau sac vé uu diém

va nhugc diém cla céc cdng nghé ‘omics, cling véi
céch thiét ké va k& hoach nghién ctiu phit hop dé dam
b3o xac dinh dé chinh xac va dang tin cay ca két qua
du bao. Cac yéu té nhu kich thuéc mau, nguén va loai
mau, lua chon cac nén tang ‘omics’ phai dugc xem xét
can than khi thiét ké nghién ctiu. O day, c6 rat nhiéu ky
thuat xét nghiém di truyén dugc st dung dé xay dung
genomics lién quan dén bénh tim mach nhu giai trinh
tu toan bé exon, giai trinh tu toan bé RNA. Qua trinh
xac dinh cac ng ct vién dau an sinh hoc cé gia tri
tién lugng cho bién ¢6 tim mach cling la phan quan
trong cla thang diém da théng tin. Budc dau, céc
Ung vién cta ho proteomics dugc tim kiém dua trén
phuong phap khéng cé muc tiéu, sang loc hang loat
cac loai protein huyét thanh. Cach tiép can nay cé thé
xac dinh cac protein méi “c6 lién quan” dén nguy co
nguy co mac bénh tim mach. Sau khi xac dinh thanh
céng cac ung cl vién ddu an sinh hoc “cé lién quan”
dén bénh tim mach, phuong phap nhdm muc tiéu c6
thé dugc st dung dé dinh lugng miic d6 anh hudng
clia cac protein nay dén bénh tim mach, dé danh gia
kha nang ting dung trong thuc hanh lam sang. Budc
tiép theo va rat quan trong dé dua cac kham pha vé
gen va protein vao thuc hanh 1am sang la vai tro tich
hop véi tri tué nhan tao va hoc may, tir dé tao ra mé
hinh du doan bénh tim mach c6 dé chinh xac tét hon
so véi mé hinh truyén théng (Hinh 1).

Tuy nhién, dé cac thang diém du doan nguy co
bénh tim mach dua trén genomics, proteomics va
tri tué nhan tao/hoc may chinh xac va kha thi thi cac
nha khoa hoc can phai gidi quyét mét sé thach thuic.
DA4u tién can thuc hién cac nghién ctu quy mé lén
thu thap cac loai dir liéu khac nhau tir cing mét bénh
nhan dé phan loai va du dodn nguy co clia bénh nhan
mét cach chinh xéc. Can 6 su hop tac gidia nhiéu t6
chtic va nha cung cép dich vu y t& dé thu thap bé dir
liéu toan dién. Mét luu y dadm bao kha nang do chinh
xac cia mé hinh du doan tich hgp di liéu genomics
va proteomics ¢é trg gitp cla tri tué nhan tao/ céng
nghé hoc may la chat lugng dir liéu. Néu nhu cac di
litu genomics dang tin cay va nhat quan thi nhiéu cac
loai dif liéu khéc ctia mé hinh (nhu proteomics, hinh
anh va biéu hién lam sang) cé su bién déng dang ké,
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Hinh 1. Mé hinh du dodn bénh tim mach méi tich hop céng nghé gen va protein

anh hudng dén dé chinh xac va tinh co déng cia mé
hinh tri tué nhan tao/hoc may, doi héi can kiém soat
su khac biét trong chét luong di liéu. Pay cing thuc
su la thach thiic chung clia viéc &p dung tri tué nhan
tao vao y khoa. Viéc tich hop tri tué nhan tao/hoc may
vGi dir liéu 1am sang cé gap rao can do su khac biét
trong dinh dang, cdu tric va mé ta di liéu, ciing nhu
su phtic tap lién quan dén xt ly d liéu ‘omics’ Ngoai
ra, dit liéu lam sang khéng day du, khéng nhat quéan
c6 thé anh hudng dén két qua phan tich. Bén canh
dé, can can trong xem xét cac sai léch lién quan dén
chling téc, gidi tinh va tinh trang kinh t& xa hoi dé
tranh du doan cia mé hinh tri tué nhan tao/hoc may
bi phéng dai va thiéu chinh xac.
Nghién ciru néi bat céng nghé gen va protein sang
loc phédn tang nguy co tim mach
Genomics - Ung dung céng nghé gen trong sang loc
phan tang nguy co tim mach

V6i bénh ly don gen vé tim mach chuyén héa
(nhu tang cholesterol mau gia dinh), bénh ly déng
mach chd (nhu héi chiing Marfan), réi loan nhip tim
di truyén (nhu héi chiing QT dai, héi chiing Brugada),
bénh co tim (nhu bénh co tim gian, bénh co tim phi
dai), xét nghiém gen cung cdp théng tin quan trong

g6p phén dua ra chan doan va/hoac phan tang nguy
co, tlr do dinh huéng diéu tri va theo déi thich hop®.
Déi véi cac ho hang clia ngudi méc bénh tim mach di
truyén don gen, xét nghiém gen dugc chi dinh dua
theo chién lugc sang loc pha hé (cascade screening),
giup phat hién sém céc thanh vién trong gia dinh
mang dot bién ma chua/it ¢ biéu hién lam sang,
tham chila chua/it biéu hién trén cac tham do can lam
sang théng thuéng.

Céac bénh tim mach phé bién thudng lién quan
dén da gen va da yéu té. Do do, xét nghiém gen bang
cachéthéng PRS lai la cach tiép can phi hgp nham cai
thién kha nang du bao nguy co mac bénh tim mach
khi két hop vai cac dt liéu truyén théng. Muc tiéu bao
quét cta ung dung PRS la hé trg phéong ngtia bénh
tim mach bang cach xac dinh nhimg ngusi c6 nguy
co cao, tir dé dé ra ké hoach theo déi va diéu tri kip
thai. Trong 20 ndm qua, nh& su tién bé clia cdng nghé
di truyén va tin-sinh, cdc nghién ctiu két hop trén toan
b hé gen (genome-wide association studies, GWAS)
dugc trién khai v6i quy mé ngay cang Ién hon da
thiét 1ap dugc co s& dii liéu da gen véi nhiéu bién thé
nucleotide don (single nucleotide variant, SNV) nam
rai rac trong bd gen ngudi cé lién quan dén nhiéu
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bénh chuyén héa tim mach. Méi bién thé nay chi gay
ra rui ro rat nhé, nhung khi cing xuat hién va céng
g6p lai thilam gia tang déang ké nguy co méc bénh tim
mach. Cac nghién ctiu GWAS 13 co s& dé xay dung cac
hé théng PRS 1a téng ¢6 trong s6 clia cac SNV dugc
xac nhan c¢6 lién quan dén bénh tim mach. Piém téng

hop anh hudng cia cac SNV trong PRS phan anh nguy
co mac bénh ly tim mach ctia cd nhan (Hinh 2). Hién
nay, PRS dugc dé xuat nhu mét cong cu dé ci thién
viéc du dodn cac bénh tim mach phé bién, nhu bénh
déng mach vanh, tang huyét ap, rung nhi, huyét khéi
tinh mach, tang cholesterol mau®.

A Phat trién

M A wn — M A L

Mgy oo mibc b %
.

Tudi

GWAS théng  BonhiBmsicthé
ké tdng

[ TR s sk aseie gt e |
NSl T [T chinh 352 T T

c Xac dinh PRS

Tap hudn méy

Thiét l5p nhidu

=

PRS

Ba budic xay dung PRS: (A) Phdt trién PRS khdi déu bdng xdc dinh cdc SNV lién quan bénh tim mach dua
trén nghién ctiu GWAS; (B) Tap hudin cdc mé hinh PRS; (C) Xdc dinh PRS téi uu.

Hinh 2. Luoc dé gidi thich cdch xdy dung PRS cho bénh tim mach

Mac du c¢é nhiéu hda hen tung dung, nhung cac
thang diém PRS c6 mét s6 han ché can duoc khic
phuc. Cac mé hinh PRS hién nay méi chi bao gém cac
bién thé phé bién trong khi rat it/ chua tich dén cac
bién thé hiém. D6 14 vi s6 luong nghién ctiu vé cac bién
thé hiém bi han ché do thiéu nang luc. Déi véi bénh
tim mach, chi c6 mét s6 nghién ctiu da xac dinh duoc
cac bién thé hiém gap. D& c6 thé nam bét thong tin
qua tan s6 alen va phé kich thuéc hiéu ting, cdc mé
hinh PRS duoc xay dung tir cac bién thé phé bién co
thé dugc cai thién bang cach tinh thém déng goép
clia cac bién thé hiém. Diéu nay c6 thé dat dugc khi
ap dung cong nghé giai trinh tu toan bé hé gen. Cac
nghién ctu trong tuong lai nén uu tién di liéu tr trinh
tu toan bd hé gen dé tao diéu kién thuan lgi cho cac
mé hinh PRS két hop céc bién thé phé bién va bién
thé hiém. Mét lua chon méi trong tuong lai néu céng

nghé gen tr&lén dé dang va thuang quy kém theo tién
bo clia chuyén nganh tin-sinh Ia thuc hién giai trinh
tu toan bé hé gen cé pham vi bao phtl cao, mang giai
trinh tu toan bé exome va kiéu gen, va gidi trinh tu c6
pham vibao pht cao clia tiing genriéng |é va gidi trinh
tu cé pham vi bao ph thap trén toan bé hé gen. Su
phét trién céng nghé gitip cai thién chi phi va hiéu qua
sé cai thién kha nang tiép can cho loai xét nghiém nay
trong thuc hanh lam sang du doan nguy co tim mach.
Proteomics - Ung dung céng nghé protein sang loc phan
tang nguy cotim mach

Proteomics la nghién ctiu vé “hé protein” cé trong
té bao va huyét tuong tai mét thai diém nhat dinh,
bao gém khéng chi nhiing protein dugc dich ma truc
tiép tur vat liéu di truyén ma con ca nhiéu loai protein
bién déi phat sinh tir su ghép néi hodc bién déi cua
cac san pham phién ma, tir qua trinh x( Iy sau dich ma
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md& réng, hoac tir su két hop nao dé clia ca cac hoat
déng trén, dan dén nhiing stia d&i c6 kha nang lam
thay ddi cau tric va/hoac chiic nang cla protein. Vi
protein tham gia vao hau hét moi chiic nang cta té
bao, kiém soat moi co ché diéu hoa va bi bién déi khi
bi bénh (véi tu cach la nguyén nhan hoac hau qua),
nén proteomics quyét dinh kiéu hinh ctia t& bao, mé
hoac co quan. Nghién cuu proteomics nham muc
dich xac dinh va mé ta nhiing thay ddi protein nay, ti
dé phat hién tinh trang suc khoe sém nhat, truéc khi
biéu hién 1am sang va trén cac tham do can 1am sang
truyén théng (Hinh 3)3°,

Trong tim mach, cac nghién cliu proteomics bat
dau dugc nghién ctiu, va mdi tap trung vao hé protein
huyét tuong. Cac nghién ciu duoc thiét 1ap xac dinh
su ¢6 mat va néng do cac hang tram, hang ngan loai
protein huyét tuang dé du doan bénh tim mach, nhu
xo vita ddng mach vanh, dét quy . Cho dén nay mét
s6 mé hinh protein dugc phét trién cho thay tiém
nang du doan nguy co bénh tim mach do xo via.
Nhu trong nghién ciu cta Ganz va cdéng su, néng
dé cha 1130 protein dugc xac dinh bang ky thuat
aptamer dugc lua chon bang phuong phap LASSO
(Least Absolute Shrinkage and Selection Operator) da
dugc st dung dé thiét lap mé hinh héi quy Cox, tir dé
lua dugc 9 loai protein cho mé hinh du doan nguy co
bénh tim mach do xo viia véi dé chinh xac tét han mé
hinh Framingham truyén théng 2. Nghién ctu gan

day nhat va I6n nhat vé proteomics ting dung trong
bénh tim mach do xo viia dugc thuc hién bai Williams
va cdng su vai tham do 5000 protein bang ky thuat
aptamer bién tinh, da xay dung dugc mét mé hinh
¢6 27 protein cé kha nang du bao bénh tim mach do
X0 vira tuong déi tét véi dién tich duéi dudng cong la
0,73'*. Mac du vé mat ly thuyét céng nghé proteomics
c6 thé phat hién sém cac bién ddi cap phan t, t6n
thuong vi mé & giai doan sém cla bénh, nhung cho
dén nay, viéc ting dung proteomics con nhiéu budc
can hoan thién thi méi cé thé dp dung vao lam sang
du bdo nguy co bénh tim mach. Trudc hét la vé tinh
da dang va phtic tap ctia di liéu, proteomics lién quan
dén nghién ctiu va phan tich cac protein trong co thé.
Dt liéu proteomics rat da dang va phuctap, gdm hang
ngan loai protein véi nhiéu bién thé va miic do biéu
hién khac nhau. Xtr ly va phan tich di liéu proteomics
doi hoi ky thuat cao va su hiéu biét sau vé cac phan
tng héa hoc va sinh hoc ctia protein. Diéu quan trong
nifa chinh la quy mé va kha nang tiép can. Céng nghé
proteomics thuéng yéu cau s dung cac thiét bi va
phuong phép phuc tap, doi héi su chuyén mén cao va
c6 chi phi dang ké. Hon nita, méc dii proteomics cung
cép théng tin quan trong vé hé théng protein trong
ca thé, hiéu biét vé cac méi lién hé gilia cic protein va
co ché bénh tim mach van con han ché, doi hoi can
thém nghién ctiu va nd luc dé hiéu ré hon vé vai tro va
tuong tac clia cac protein trong bénh tim mach.

Ngudi khde manh

Bién ddi cip phén tir

¢ Ton thuong vi thé
cdu tric t& md co quan

Hinh 3. Ung dung proteomics trong phdt hién sém tén thuong tim mach
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Cdng nghé gen va protein ing dung diéu tri dich
trong bénh tim mach

Diéu tri dich |a mét trong cac hudng ti€p can cla
y hoc chinh xac, huéng dén si dung céc loai thudc
tdc déng truc tiép co ché bénh sinh chinh cla tiing ca
nhan, va/hodac tac déng vao co ché cac phan tr gay
bénh (mét protein hoac mét gen) hodac t€ bao. Thudc
tadc déng chon loc véi véi cac phan tirhoac t€ bao gay
bénh ma khéng anh hudng mé binh thudng, tir dé
tao diéu kién cho viéc diéu tri cd nhan va chinh xac.
Ban dau, cac loai thuéc diéu tri dich |a cic khang thé
va phan tl nhé (vi du: thudc acid nucleic). Véi su tién
bé clia céng nghé sinh hoc va diéu tri mién dich, ky
thuéat chinh stra gen va t&€ bao dugc st dung dé diéu
tri bénh. Cho dén nay, mét s6 phuong phap diéu tri
dich kiéu thuéc protein, céng nghé chinh stia gen,
thudc acid nucleic va liéu phap té€ bao da dugc phat
trién va bat dau 4p dung dé diéu tri bénh tim mach.
Su thanh céng clia du an gen ngudi va su phét trién
nhanh chéng clia nganh céng nghé sinh hoc da phat
hién cac thay déi gen, transcriptome va proteome
lién quan dén co ché bénh sinh. Bang cach st dung
nhiing phuong phap nay, cdc nha nghién ciiu da
kham pha co ché ding sau su tién trién clia cac bénh
va tlr dé cé cac y tudng thiét ké thudc mdi nham
muc tiéu cac phan tl gay bénh, duoc goi la diéu tri
huéng muc tiéu. Bang cdch nhdm muc tiéu cac gen
hoac protein bat thudng, liéu phap nay cho phép
diéu tri ca thé héa mét cach hiéu qua. Trong nhiing
nam qua, nhiing doét pha néi bat trong ky thuat chinh
stia gen va diéu tri t€ bao da dua diéu tri huéng muc
tiéu vao giai doan phat trién manh mé, bat dau dugc
Ung dung trong diéu tri cdc bénh tim mach nhu
thudc dich mavacamten diéu tri bénh co tim phi dai
4, thuéc mAbs tic ch& PCSK9 |a evolocumab diéu tri
tang cholesterol mau gia dinh va cac liéu phap stra
chita gen dua trén cong nghé Clustered regularly
interspaced palindromic repeats (CRISPR)/Cas9 trong
cac bénh tim mach di truyén phuc tap.
Ung dung céng nghé Protein diéu tri bénh tim mach
Khdng thé don dong

Hién nay, céng nghé bao ch& mAbs da dugc
nghién ctru va bat dau tng dung trong diéu tri bénh

tim mach, ma dién hinh va thanh céng nhét chinh
14 cac khang thé don déng PCSK9 ha LDL-C mau chi
dinh cho bénh tim mach do xo viia '°. V& co ban, cac
thudéc dang mAbs phat huy hiéu qua diéu tri théng
qua bén co ché sau: 1) Kich hoat phan (ng mién
dich d&i véi cac mé bat thuang: Sau khi lién két véi
“epitope” dich, mAbs lam trung gian gay doc té bao
phu thuéc khang thé, gay déc t& bao qua trung gian
bd thé hodc wc ché truc tiép cac tin hiéu bat thusng
clia t& bao dich; 2) Uc ché su séng sét clia cdc mo
gay bénh: mAbs lién két véi cic yéu t6 tang truéng
va ngan chan su hinh thanh mach tai cdc mé bi tén
thuong; 3) Ngan chan tin hiéu tc ché cta t€ bao tac
déng: Su tuong tac gilia thu thé protein chét t& bao
theo chuong trinh loai 1 (programmed cell death
protein , PD-1) va phéi ti ctia né (PD-L1) dan dén réi
loan chtic ning t&€ bao T, diéu nay cé thé dugc khic
phuc bang mét s6 mAbs nhat dinh théng qua viéc
chan tin hiéu PD-1/PD-L1; 4) Két hop véi cac thudc
diéu tri: mAbs gan phéng xa hoac thuéc héa tri liéu
c6 thé gitp phan phdi va gidi phéng thudc sau khi
lién két véi cac phan t muc tiéu. Cac dét bién tang
chtic nang cua gen PCSK9 dugc phat hién la nguyén
nhan gay chiing bénh tang cholesterol méu gia dinh
do lam gidm biéu hién thu thé LDL trén bé mat t& bao
gan, dan dén tang LDL-C va bénh tim mach do xo
viia. Alirocumab 1a mAbs tic ché PCSK9 dau tién dugc
Cao quan Quan ly Thuc pham va Dugc pham Hoa Ky
(Food and Drug Administration, FDA) phé duyét dua
vao két qua ctia thir nghiém ODYSSEY OUTCOMES vé
hiéu qua giadm LDL-C va cdi thién két cuclam sang tim
mach '6. Ngoai ra, evolocumab la mAbs tc ché PCSK9
tiép theo dugc chdp thuan s dung trén lam sang
dua trén hiéu qua giam LDL-C va cai thién két cuc lam
sang théng qua th nghiém FOURIER 7. Thuéc mAbs
cé tiém nang Ién trong viéc diéu tri bénh tim mach,
mAbs ¢6 tiém nang trong diéu tri bénh tim mach,
nhung can luu y dén dé chinh xac va hiéu qua, chi
phi, nguy co phan ting di ting va thai gian phét trién.
Thuc t€, thuéc mAbs thudng cé chi phi cao, lam cho
chung tré& thanh lua chon khéng phai ltic nao clng
kha thi cho moi bénh nhan. Diéu quan trong la cac
lo ngai lién quan d&n nguy co phan ting di ting. Mac
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du alirocumab, evolocumab c6 di liéu an toan ngén
han va trung han, nhung van can than trong, chi dinh
than trong va theo déi can than trudéc khi cé thém cac
d liéu an toan lau dai, nhat 1a di liéu vé phan tng di
ing- tuong tac mién dich.
Peptide

Hién nay, cac peptide cling ¢6 cho trién vong ting
dung 1am sang diéu tri bénh tim mach. ATRQB-001,
mot loai vaccine peptide dugc lam ti thu té | cla
angiotensin Il (Angll) ngudi va cac hat virus giéng
phage QB, Gc ché& con duéng truyén tai Angll, ¢
trién vong diéu tri ting huyé&t 4p va phinh gian dong
mach cha '8 ATR12181, ban chat Ia phan ngoai bao
cta thu thé angiotensin 1A (AT1A) ciing ghi nhan kh3
nang giam huyét 4p, 1am gidm tén thuong & tim va
than. Céc thuéc ha ap déng mach phéi dang vaccin
peptide c6 co ché tic ché thu thé endothelin 1 nhu
ETRQB-002 cling dang dugc nghién ctiu '°. Diéu dang
noi la mac du cac thi nghiém trén déng vat da cho
thay tac dung tich cuc nhung can thi nghiém lam
sang dé kiém tra tinh an toan va hidu qua cla céc loai
thudéc nay.
Cytokine

Bén canh viéc st dung mAbs d8i khang cac
cytokine gay viém, cac nha nghién ctiu con s dung
mét s6 cytokine cé chic nang diéu hoa mién dich
dé diéu tri bénh tim mach. Té bao T diéu hoa c6 thé
duy tri can bang néi méi mién dich va déong mét vai
trd quan trong trong viéc stia chia co tim va xo vira
déng mach. Interleukin-2 (IL-2) duoc t€ bao T tiét ra
dé kich thich su phat trién va biét héa clia t& bao T.
Cac nghién ctiu trén mé hinh chuét tién lam sang
chi ra rang phuc hgp IL-2/JES6-1 c6 thé |am tang s6
luong t&€ bao T diéu hoa va cai thién phan suat téng
mau that trai. Mét thd nghiém |am sang giai doan I/
lla ngau nhién, mu déi, tang liéu, d&i chiing gia dugc,
giai doan I/lla dang dugc tién hanh cho thay tiém
nang cuta IL-2 cho diéu tri bénh tim thi€u mau cuc bé
va héi chiing vanh cap théng qua diéu hoa co ché
viém va mién dich .
Ung dung céng nghé gen diéu tri bénh tim mach
siRNA

siRNA la RNA dang kép. Khi siRNA di vao té bao sé

lien két bé sung vaéi RNA théng tin dich, tor dé RNA
théng tin bi phan hily, khéng thé tao ra protein dich.
Gan day, inclisiran |a thuéc siRNA dugc FDA chdp nhan
st dung dé gidm miic cholesterol théng qua pha hay
RNA théng tin ctia PCSK9, tir dé tang kha nang gan
loai bo LDL-C khoi méau [21].

Antisense oligonucleotide (ASO)

ASO két hop véi mRNA dich va tc ché biéu hién
gen (s&n phdm protein) théng qua hai cach sau: 1)
Céch doclap véi RNaseH: Sau khi két hap véi mRNAbé
sung, ASO Uc ché dich ma théng qua hiéu ting chan
khéng gian. 2) Cach phu thuéc RNaseH: Sau khi két
hop véi mRNA bé sung, ASO tuyén dung RNaseH dé
phén hiy mRNA. Gan day, mipomersen la mét ASO da
dugc strdung trong lam sang, cé tac dung gidam néng
dd mRNA cutia apo B100 (thanh phan apolipoprotein
cla LDL va VLDL[very low-density lipoprotein]) thong
qua cach phu thuéc RNaseH, do d6 gitp gidm néng
ddé cholesteorol toan phan, LDL-C, va non-HDL-C
(high-density lipoprotein-cholesterol) & bénh nhan
tang cholesterol mau gia dinh %,

Céng nghé chinh stra gen CRISPR/Cas9

Céng nghé CRISPR/Cas9 sirdung RNA dan huéng
nhé nhan tao dé huéng dan Cas9 protease pha vé
DNA, sau dé viéc stia chta gen théng qua hoat déng
loai bé doan gen bénh |y va cdy ghép doan gen dich
tuy muc dich stra déi DNA. Cong nghé nay dang
dugc nghién ctu ting dung trong cac bénh co tim,
roi loan nhip tim di truyén va tang cholesterol mau
gia dinh%. Trong bénh co tim phi dai, céng nghé
CRISPR/Cas9 dugc st dung dé stia chira gen tai vi
tri muc tiéu. Cac té bao somatic stia chiia théng qua
co ché NHEJ (non-homologous end joining), gay ra
hién tugng khéng nham muc tiéu. Vi bénh co tim
gian, phospholamban (PLN) tham gia vao qua trinh
can bang néi méi Ca**. Chiic nang PLN tang cuéng
sé lam giam chuc nang tim. Khi gen PLN dugc loai
bé théng qua CRISPR/Cas9, chic nang tim cé thé
dugc cai thién. CRISPR/Cas9 cling cé thé mang lai
lgi ich trong diéu tri tang cholesteorol mau gia dinh
théng qua stia chlta gen muc tiéu PCSK9 bang cach
lam mat chiic nang gen PCSK9, tir do6 gidam néng dé
PCSK9 trong huyét tuong, tang biéu hién LDLR trén
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bé mat gan, cudi cing giup gidm luong cholesterol
trong huyét tuong. Trong bénh amyloidosis cé
dét bién TTR, céng nghé CRISPR/Cas9 sé sia chiia
gen TTR c¢6 thé 1am gidm néng d6 TTR trong huyét
tuong. N6i chung céng nghé CRISPR/Cas9 cé trién
vong diéu tri triét dé€ cac bénh ly tim mach di truyén,
mac du hién nay méi la cac buéc nghién ciu dau
tién trén mé hinh dong vat. Tuy nhién, ciing c6 mot
s6 lo ngai vé kha nang gay dét bién khéng mong
mudn cGa CRISPR/Cas9 c6 thé gay ra cac dét bién
khéng mong muén. Hon niia, do céng nghé nay
van dang trong giai doan hoan thién, qua trinh su
dung CRISPR/Cas9 dé chinh stra gen c6 thé xay ra
hién tugng mét can bang gen, trong dé gen duoc
stia d6i c6 thé dugc sao chép nhiéu hon hoic it hon
50 véi nhiing phién ban khac. Diéu nay cé thé gay ra
hiéu ting khéng mong muén hoac cé thé tao ra mét
loai té bao mai c6 kha nang gay bénh. Do d6, chting
ta sé can ch& doi thém nhiéu nghién ctu lam sang
va kiém tra an toan dé dam bao ring viéc st dung
céng nghé nay chinh xac, ma khéng gay hai cho stic
khoe cia bénh nhan.

KET LUAN

Ung dung céng nghé gen va protein trong linh vuc
tim mach khong chi mang lai nhiing co héi méi choy
hoc c& thé héa bao gém sang loc, phan loai nguy co
va diéu tri chinh xac. Su két hop gilia hé so genomics
va proteomics, cling vdéi su phat trién clia cac thudc
va/hoac liéu phap méi khéng chi gitp chung ta hiéu
ro hon co ché bénh sinh bénh tim mach, ma con mé
ra co hoi xay dung chién lugc phong ngtra va diéu tri
t6i uu cai thién stic khde tim mach trong tuong lai.

TAI LIEU THAM KHAO

1. AntmanEM, Loscalzo J. Precision medicine in cardiology.
Nat Rev Cardiol. 2016;13(10):591-602. doi:10.1038/
nrcardio.2016.101

2. LiG PanY, Zhang R, et al. Genomic Innovation in Early
Life Cardiovascular Disease Prevention and Treatment.

2023;132(12):1628-1647.  doi:10.1161/

CIRCRESAHA.123.321999

Circ Res.

3. Mokou M, Lygirou V, Vlahou A, Mischak H. Proteomics

in cardiovascular disease: recent progress and

clinical implication and implementation. Expert Rev
Proteomics. 2017;14(2):117-136. doi:10.1080/14789450
20171274653

4. leopold JA, loscalzo J. Emerging Role of
Precision Medicine in Cardiovascular Disease.
Circ  Res. 2018;122(9):1302-1315.  doi:10.1161/
CIRCRESAHA.117.310782

5. O'Sullivan JW, Raghavan S, Marquez-Luna C, et al.
Polygenic Risk Scores for Cardiovascular Disease:
A Scientific Statement From the American Heart

2022;146(8):e93-e118.
doi:10.1161/CIR.0000000000001077

6. Visseren FLJ, Mach F, Smulders YM, et al. 2021 ESC

Guidelines on cardiovascular disease prevention in

Association. Circulation.

clinical practice [published correction appears in Eur
Heart J.2022;43(42):4468]. Eur Heart ). 2021;42(34):3227-
3337.doi:10.1093/eurheartj/ehab484

7. Amett DK, Blumenthal RS, Albert MA, et al. 2019
ACC/AHA Guideline on the Primary Prevention of
Cardiovascular Disease: A Report of the American

College of Cardiology/American Heart Association

Task Force on Clinical Practice Guidelines
[published correction appears in Circulation.
2019;140(11):e649-e650] [published correction

appears in Circulation. 2020;141(4):e60] [published

correction appears in Circulation. 2020;141(16):e774].

2019;140(11):e596-e646.  doi:10.1161/
CIR.0000000000000678

8. Sopic M, Vilne B, Gerdts E, et al. Multiomics tools for

Circulation.

improved  atherosclerotic  cardiovascular  disease
management. Trends Mol Med. 2023;29(12):983-995.
doi:10.1016/j.molmed.2023.09.004

9. Musunuru K, Hershberger RE, Day SM, et al. Genetic
Testing for Inherited Cardiovascular Diseases: A Scientific
Statement From the American Heart Association. Circ
Genom Precis Med. 2020;13(4):e000067. doi:10.1161/
HCG.0000000000000067

10. Nurmohamed NS, Kraaijenhof JM, Mayr M, et
al. Proteomics and lipidomics in atherosclerotic

cardiovascular disease risk prediction. Eur Heart J.

2023;44(18):1594-1607. doi:10.1093/eurheartj/ehad 161

Kimn NT, Truong TH, Nguyen LV. JVietnam Cardiol 2024;1075 (1):153-162. https//doi.org/10.58354/jvc.1075%20(1).2024.778

161



4 Téng quan: Céac van dé cap nhat trong fim mach

11.

12.

13.

14.

15.

16.

Haslam DE, Li J, Dillon ST, et al. Stability and
reproducibility of proteomic profiles in epidemiological
studies: comparing the Olink and SOMAscan platforms.
2022;22(13-14):e2100170.  doi:10.1002/
pmic.202100170

Ganz P, Heidecker B, Hveem K, et al. Development

Proteomics.

and Validation of a Protein-Based Risk Score for
Cardiovascular Outcomes Among Patients With Stable
Coronary Heart Disease. JAMA. 2016;315(23):2532-
2541.doi:10.1001/jama.2016.5951

Williams SA, Ostroff R, Hinterberg MA, et al. A proteomic
surrogate for cardiovascular outcomes that is sensitive
to multiple mechanisms of change in risk. Sci Trans| Med.
2022;14(639):eabj9625. doi:10.1126/scitranslmed.abj9625
Olivotto |, Oreziak A, Barriales-Villa R, et al. Mavacamten
for  treatment of symptomatic  obstructive
(EXPLORER-HCM):

placebo-controlled,

hypertrophic  cardiomyopathy
a randomised, double-blind,
phase 3 trial [published correction appears in Lancet.
2020;396(10253):758]. 2020;396(10253):759-
769. doi:10.1016/50140-6736(20)31792-X

Schmidt AF, Carter JL, Pearce LS, et al. PCSK9 monoclonal

antibodies for the primary and secondary prevention

Lancet.

of cardiovascular disease. Cochrane Database Syst
2020;10(10):CD011748.  doi:10.1002/14651858.
CD011748.pub3

Schwartz GG, Steg PG, Szarek M, et al. Alirocumab
and Cardiovascular Outcomes after Acute Coronary
Syndrome. N Engl J Med. 2018;379(22):2097-2107.
doi:10.1056/NEJMoa1801174

Rev.

17.

18.

19.

20.

21.

22.

23.

Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab
and Clinical Outcomes in Patients with Cardiovascular
Disease. N Engl J Med. 2017;376(18):1713-1722.
doi:10.1056/NEJMoal1615664

Zhang H, Liao M, Cao M, et al. ATRQB-001 Vaccine
Prevents Experimental Abdominal Aortic Aneurysms.
J Am Heart Assoc. 2019;8(18):e012341. doi:10.1161/
JAHA.119.012341

Dai Y, Chen X, Song X, et al. Immunotherapy of
Endothelin-1 Receptor Type A for Pulmonary Arterial
Hypertension. J Am Coll Cardiol. 2019;73(20):2567-2580.
doi:10.1016/j,jacc.2019.02.067

Zhao Z, Chen Y, Francisco NM, et al. The application
of CAR-T cell therapy in hematological malignancies:
advantages and challenges. Acta Pharm Sin B.
2018;8(4):539-551. doi:10.1016/j.apsb.2018.03.001

Ray KK, Wright RS, Kallend D, et al. Two Phase 3 Trials
of Inclisiran in Patients with Elevated LDL Cholesterol.
N Engl J Med. 2020;382(16):1507-1519. doi:10.1056/
NEJMoa1912387

Raal FJ, Santos RD, Blom DJ, et al. Mipomersen, an
apolipoprotein B synthesis inhibitor, for lowering
of LDL cholesterol concentrations in patients with
homozygous familial  hypercholesterolaemia: a
randomised, double-blind, placebo-controlled trial.
Lancet. 2010;375(9719):998-1006. doi:10.1016/S0140-
6736(10)60284-X

Liu N, Olson EN. CRISPR Modeling and Correction of
Cardiovascular Disease. Circ Res. 2022;130(12):1827-
1850. doi:10.1161/CIRCRESAHA.122.320496

162

Kimn NT, Truong TH, Nguyen LV. J Vietnam Cardiol 2024;1075 (1):153-162. https//doi.org/10.58354/jvc.1075%20(1).2024.778



